ABSTRACT Purpose. The aim was to evaluate the anterior and posterior corneal topographic characteristics of three patients with posterior polymorphous corneal dystrophy (PPCD) using a rotating Scheimpflug camera combined with a Placido disc system (Sirius, CSO, Italy). Case Reports. Two children with unilateral PPCD and a 53-year-old woman with bilateral PPCD were diagnosed by the presence of vesicles and railroad track lesions at the level of the Descemet membrane with slitlamp biomicroscopy and in vivo confocal microscopy. Anisometropic and/or meridional amblyopia was detected in both children. In the 16-year-old child, there was unilateral anterior corneal steepening with high astigmatism (plano j7.00 x170) in the eye with PPCD.
P
osterior polymorphous corneal dystrophy (PPCD) is an autosomal dominant corneal dystrophy that is characterized by the presence of vesicle-like lesions, band lesions, and geographic/diffuse opacities at the level of the Descemet membrane (DM) and the endothelium. 1, 2 Posterior polymorphous corneal dystrophy is very rare, with an estimated prevalence of 1:100,000. It is mostly asymptomatic and diagnosed incidentally on routine examination; however, some patients might have corneal edema, broad peripheral synechiae, and glaucoma. Posterior polymorphous corneal dystrophy is a bilateral disease, although it may be asymmetric. Histopathologically, PPCD is characterized by epitheliallike transformation of endothelial cells and irregular thickening of the DM. 1Y3 In vivo confocal microscopy has diagnostic utility in cases with borderline clinical findings. 4 Posterior polymorphous corneal dystrophy is genetically heterogeneous, with linkage reported to three different loci: Visual system homeobox gene 1 (VSX1) for PPCD1 (OMIM 122000) and keratoconus, COL8A2 encoding the alpha 2 chain of type VIII collagen for PPCD2 (OMIM 609140), and zinc finger E-box binding homeobox 1 (ZEB1), also known as transcription factor 8 (TCF8), for PPCD3 (OMIM 609141).
3,5Y9 Mutations in ZEB1 seem to be responsible for approximately one-third of all probands. Missense substitutions in the ZEB1 protein were found to be associated with Fuchs' endothelial corneal dystrophy and keratoconus, whereas protein truncating ZEB1 mutations resulted in PPCD3. 10 Although PPCD is a disease of the posterior corneal layers, interestingly, it was shown to be associated with refractive corneal changes such as anterior corneal steepening, corneal astigmatism, and keratoconus. 3, 5, 6 ,11Y16 However, most of these studies used corneal topographic devices that evaluate only the anterior surface of the cornea. Herein, we evaluated both the anterior and posterior corneal topographic characteristics of three patients with PPCD using a corneal tomography device that combines a rotating Scheimpflug imaging system with a Placido disc system (Sirius, CSO, Italy).
CASE 1
A 16-year-old girl was referred to us with a diagnosis of keratoconus in the right eye. On clinical examination, best-corrected visual acuity (BCVA) was 20/60 in the right eye (plano j7.00 x170) and 20/20 (j3.00 DS) in the left eye. Slitlamp examination of the right eye revealed vertical bandlike lesions with vesicles at the level of the DM (Fig. 1A) , whereas no remarkable pathologic changes were observed in the left eye. In vivo confocal microscopy (Heidelberg Retina Tomograph II, Rostock Corneal Module; Heidelberg Engineering GmbH, Heidelberg, Germany) revealed hyporeflective oval vesicles surrounded by a hyperreflective halo (stars) and guttae-like lesions (arrows) (Fig. 1, B and C). Corneal topography of the right eye revealed pronounced corneal steepening, bow-tie pattern astigmatism, and areas of vertically oriented posterior elevation (30 Km) (Fig. 1D) 
CASE 2
A 5-year-old boy was referred to us with a complaint of low vision in the right eye. The BCVA was 20/200 in the right eye (j12.00 Y2.00 x90) and 20/20 (j2.00 D) in the left eye. Slitlamp examination of the right eye revealed a horizontal bandlike lesion with vesicles at the level of the DM ( Fig. 2A) , whereas no pathologic changes were observed in the left eye. In vivo confocal microscopy revealed hyporeflective, crater-like, vesicular lesions with different sizes at the level of the DM (stars) and giant endothelial cells (Fig. 2, B and C) . Fundus examination of the right eye revealed crescent-shaped peripapillary atrophy and tigroid retina, whereas the left eye was normal. Corneal topography of the right eye revealed against-the-rule corneal astigmatism (K1 = 40.23 D x86 and K2 = 42.16 D x176), horizontally oriented posterior elevation of 34 Km and corneal thickness of 565 Km (Fig. 2D) . Left eye topography was normal, with K1 and K2 values of 41.31 D x159 and 41.96 D x69, respectively (Fig. 2E) . Axial lengths were 26.97 and 22.49 mm in the right eye and left eye, respectively.
CASE 3
A 53-year-old woman was referred to us with a complaint of difficulty in near vision. Her BCVA was 20/20 in both eyes (plano j1.25 x120 and plano j1.25 x165 in the right eye and left eye, respectively). Slitlamp examination revealed a vertically oriented railroad track lesion at the level of the DM in both eyes (Fig. 3A) . A large hyporeflective vesicular lesion (star) with two smaller elliptic lesions above (Fig. 3B ) and a vertically oriented hyperreflective bandlike lesion (arrow) with spindle-like deposits were noted in confocal images (Fig. 3C) . Corneal topography of both eyes revealed bow-tie pattern with-the-rule astigmatism, posterior elevation of 25 to 27 Km, and thin corneas (464 Km and 445 Km in the right eye and left eye, respectively) (Fig. 3, D 3, 5, 6, 11, 12 Most of these studies used Placido disc corneal topographers, which only take measurements from the anterior corneal surface. Therefore, the posterior corneal changes associated with PPCD lesions are not yet known. New corneal tomographers allow us to image the back surface of the cornea and create three-dimensional models of the cornea, giving the elevational changes of both anterior and posterior corneal surfaces and point-to-point pachymetry. In their study, Liskova et al. 5 used Scheimpflug imaging for the first time in PPCD; however, they gave no information about the back elevation maps of the cornea, which might show alterations related to PPCD lesions. In the study of Aldave et al., 6 10 (37%) of 27 PPCD subjects demonstrated average K values more than 48.0 D, which was considerably higher compared with unaffected subjects (0%). Slitlamp examination revealed characteristic clinical features of keratoconus in only two individuals. Only one patient had slit-scanning topography, which demonstrated anterior protrusion of the posterior corneal profile, the apex of which corresponded in location to the thinnest portion of the cornea in each eye. Average K values greater than 48.0 D were detected in 85.7% of PPCD patients with a ZEB1 mutation and only 20% of affected individuals without a ZEB1 mutation (p = 0.004). The mean K value of affected subjects with ZEB1 mutation (53.3 T 4.8 D) was significantly higher than that of affected individuals without a ZEB1 mutation (46.5 T 5.0 D) (p G 0.005). In this study, we used the Sirius corneal tomographer (CSO, Italy), which uses a rotating Scheimpflug imaging system and Placido disc system in combination. Besides anterior corneal steepening and astigmatism, we showed areas of vertically or horizontally aligned posterior corneal elevation consistent with the orientation of railroad track lesions at the level of the DM, which is a new finding in the literature. The presence of PPCD in the mother and keratoconus in her son also supports the theory that PPCD shares a common embryological origin and genetic basis with keratoconus. 6 In our case series, two children with unilateral PPCD had amblyopia related to axial anisometropia or asymmetric high astigmatism, which was previously reported by DeRespinis et al. 17 They reported that, in asymmetric cases, eyes with more severe PPCD were associated with greater astigmatism, which may be amblyogenic, and they recommended regular ophthalmologic assessment of all children with PPCD for appropriate refractive correction and occlusion therapy.
In conclusion, PPCD seems to cause changes both in anterior and posterior corneal curvatures and, in some patients, it might even be associated with keratoconus, all of which necessitate corneal topographic evaluation in every patient with PPCD. In unilateral or highly asymmetric cases, children with PPCD should be screened for refractive amblyopia. Besides a careful slitlamp examination, in vivo confocal microscopy might be helpful in the diagnosis of PPCD.
